Crocetenone, a new rotenoid (1), along with five known compounds apocyanin (2), tectorigenin (3), 5,2',3'-trihydroxy-7-methoxy flavanone (4), tectoridin (5) and tectoridin glycoside (6), were isolated from the methanolic extract of the root of Iris crocea. The structure of compounds was elucidated on the basis of 1D-and 2D-NMR spectroscopic and MS analysis. Antibacterial and antioxidant activities of compounds 1-6 were evaluated. Crocetenone (1) showed a prominent antibacterial activity.
Iris species (Iridaceae) are perennial plants that are mostly spring and early summer bloomers with nearly 260 species [1a] . In the Kashmir valley of India the genus is represented by I. aurea, I. crocea, I. ensata, I. flavescens, I. florentina, I. germanica, I. hookeriana, I. kashmiriana, I. kumaonensis, I. milesii, I. nepalensis, I. reticulata, I. spuria and I. xiphioides [1b] . As part of our study on the bioactive constituents from the genus Iris, we have investigated different species of the genus [3] [4] [5] [6] [7] [8] , and here we report on the bioactive fractions of I. crocea. Chromatographic fractionation of the methanolic extract of the root of I. crocea led to the isolation of a new compound named crocetenone (a rotenoid) (1), along with five known compounds apocyanin (2) [9a] , tectorigenin (3) [4], 5,2',3'-trihydroxy-7-methoxy flavanone (4) [9b], tectoridin (5) [4] and tectoridin glycoside (6) [4] .
Compound 1 (crocetenone) was obtained as white amorphous powder. The negative mode electrospray ionization mass spectrum (-ESI/MS) of 1 showed an ion at m/z 313.0913 corresponding to the molecular formula C 17 H 14 O 6 , which was supported by the C-17 carbon skeleton in the 13 C NMR spectrum, which coincides with that of the rotenoid carbon skeleton [11a-d] . The 1 H NMR spectrum of 1 depicted signals at δ Antibacterial and antioxidant activities of isolated compounds 1-6 and a crude extract of I. crocea were evaluated. The antibacterial activity of methanol extract was relatively lower than that of reference compound (Streptomycin sulphate) but showed significant activity against Staphylococus aureus (22.3±1.20), Bacillus subtilis (18.1±1.00), Proteus vulgaris (21±0.70) and Pseudomonas aeuroginosa (20±0.80). In isolated compounds only 1 showed moderate antibacterial activity against P. vulgaris (15±0.90) and Escherichia coli (21±1.20) as compared to reference compound while all other compounds were found inactive. At 100 μM 1 and 5 showed moderate antioxidant activity by DPPH method.
Experimental
General: UV, Specard S 100; IR, FT-IR Spectran Two (Perkin Elmer); NMR, 400 MHz Bruker (Avance NMR systems); MS, Bruker Daltonics electrospray ionization and a Finnigan MAT 311 mass spectrometer with MASPEC data system and Shimadzu 8030-Nexera UHPLC mass spectrometer and Varian GC-Mass spectrophotometer 4000 series. CC, silica gel (60-120 and 120-240 mesh). TLC, silica gel 60-F 254 plates (Merck). TLC plates were viewed under ultraviolet light at 254/365 nm for fluorescence quenching spots. Ceric sulfate, vanillin-sulfuric acid and FeCl 3 were used as spray reagents to visualize the compounds. Extraction and isolation: Rhizomes of Iris crocea (1 kg) were cleaned, cut into small pieces, air dried and powdered. The powdered material was extracted with methanol (4 × 5 L). Combined extracts were filtered and concentrated in vacuum to obtain a residue (100 g), an aliquot of which (70 g) was subjected to silica gel (60-120) CC (100 × 5 cm; 750 g) with a gradient solvent elution system {CHCl 3 -MeOH (100:0 -50:50} to obtain 8 fractions (F 1 to F 8 ). Fraction F 3 was subjected to silica gel (60-120) CC (120 × 2.5 cm; 600 g) with a gradient system of n-hexane-ethyl acetate (9.5:0.5 -8:2 -7:3) to afford compounds 1 (18 mg), 2 (15 mg) and 3 (30 mg). Fraction F 5 was eluted on a silica gel column (60 × 1 cm; 250 g) with n-hexane-ethyl acetate (8:2) to obtained compound 4 (15 mg). Fraction F 7 was purified on a silica gel (60-120) column (120 × 2.5 cm; 550 g) using a gradient CHCl 3 -MeOH system (9:1 -8.5:1.5 -8:2 -7:3) to afford compounds 5 (200 mg) and 6 (50 mg). Antibacterial assay: The Kirby-Bauer [15] method was followed for determination of antibacterial activity by the agar plate diffusion assay. Stock solutions of test samples were prepared in DMSO at concentrations of 100 mg/mL (for extract) and 10 mg/mL (for pure compounds). Susceptibility discs (6 mm) were impregnated with a solution of extract and pure compounds. The discs were dried and placed an agar plates inoculated with the test bacterial strains Escherichia coli (CD0006), Pseudomonas aeruginosa (CD0023), Proteus vulgaris (CD0009), Klebsiella pneumoniae (CD0021), Staphylococcus aureus (CD0001), and Bacillus subtilis (CD0017). Each plate was inoculated with a single organism and the test was run in duplicate. The plates were incubated at 37 o C and checked for inhibition zones after 24 h. Streptomycin sulfate was used as a positive reference standard for antibacterial activity.
Antioxidant activity: Antioxidant potential of compounds 1-6 was examined by DPPH radical scavenging activity [16] . A 200 µM solution of DPPH in methanol was prepared and 1 mL of this solution was mixed with 2 mL of sample solution in methanol containing different concentrations (10-100 µg/mL) of test sample. After 30 min incubation in darkness, absorbance was measured at 517 nm. Decreasing absorbance indicates increasing radical scavenging activity. Gallic acid was used as the positive control. The percentage inhibition was calculated by the following equation: % Inhibition = [absorbance of control -absorbance of sample]/ [absorbance of control] × 100
